Objective: To examine the associations between duration of institutionalization, age at abandonment, and mental and physical health outcomes of young institutionalized children in Romania and to examine patterns of associations between placement history, physical growth variables, and psychiatric symptoms. Method: Institutionalized children (ages 2-6 years) in a Romanian orphanage were studied through caregiver reports. Orphanage staff completed questionnaires on the children's psychiatric symptoms and physical growth measurements and placement histories on the children. Results: Children showed high rates of developmental delays, anxiety/affective symptoms, and physical growth delays. Patterns of associations between history and growth variables (duration of institutionalization, age at abandonment, and physical stature) and psychiatric symptom clusters were examined using three sequential multiple regressions. Longer duration of institutionalization and shorter physical stature were significantly associated with anxiety/affective symptoms (F 3,47 = 6.49, p < .01). Physical stature was significantly associated with developmental delays (F 3,47 = 5.603, p < .01) and disruptive behaviors (F 3,47 = 2.832, p < .05), with smaller stature being associated with greater developmental delays and fewer disruptive behavior problems. Conclusions: Institutionalized children demonstrate high rates of psychiatric symptoms. Duration of institutionalization, physical stature, and age at abandonment differentially relate to psychiatric symptoms. Findings are interpreted in light of implications for intervention and social policy.
The negative effects of institutional rearing on development are well documented. Poor caregiver responsivity, lack of stimulation, and the absence of a consistent caregiver are all elements of institutional rearing that have been implicated in the negative outcomes among institutionalized children (Rutter, 1979) . These factors converge to create caregiving environments characterized by severe early deprivation, which in turn have been linked to a variety of negative outcomes among children. Among these outcomes are physical growth delays, with approximately 1 month of linear growth lost for every 3 months in an institution (Albers et al., 1997) . Developmental delays are also common, with cognitive development typically in the mildly delayed range (Albers et al., 1997; Groze and Ileana, 1996; Nelson et al., 2001; Parker and Bruce, 2001; Rutter et al., 1998) .
Although research provides strong documentation of the global negative impact of institutionalization, less is known about the variability in outcomes seen in this population. A number of studies indicate that specific risk factors are associated with greater or lesser disruption to a child's development. Why children who have experienced early deprivation might develop diverse types of symptoms, however, is less well understood. An examination of associations among different developmental variables in institutionalized children could add to the knowledge base regarding the manner in which deprivation affects children's mental health.
Factors Associated With Developmental Outcomes of Institutionalized Children
Overall, studies of institutionalized children show negative consequences in a variety of developmental domains. The severity and type of problems, however, appear to be associated with a number of factors. One of the strongest associated factors is the duration of deprivation experienced. Several studies have found that children institutionalized for less than 6 months do not differ significantly in physical growth (Chisholm, 1998; Rutter et al., 1998) , but beyond that time, increasing duration of institutionalization is linearly related to growth delays (Johnson, 2000) .
Duration of institutionalization has also been linked to increases in attachment disorder behaviors (Chisholm, 1998; O'Connor et al., 2000) . Chisholm (1998) found that children who had spent at least 8 months in an orphanage before adoption displayed significantly more insecure attachment behaviors than children who had spent little or no time in an institution. O'Connor et al. (1999 O'Connor et al. ( , 2000 similarly reported a direct association between duration of institutionalization and attachment disorder behaviors in children adopted into the United Kingdom from Romanian institutions but also noted that some children were resilient.
In addition to longer duration of institutionalization, lower quality of care also is related to negative consequences of institutionalization. Smyke et al. (2002) investigated attachment among Romanian toddlers in three different environments: a standard institution, a pilot institutional unit with higher adult-to-child ratios, and a family setting. They found that institutionalized children demonstrated higher levels of attachment disordered behaviors and that the level of attachment disturbance increased in more socially depriving conditions. Carlson and Earls (1997) found improved physical growth and mental development in children exposed to a pilot intervention program. Chisholm (1998) found that previously institutionalized children adopted into families of low socioeconomic status (SES) were more likely to be insecurely attached, demonstrate more behavioral problems, and show poorer cognitive catch-up compared with those adopted into families of higher SES. Parents of low SES families also reported experiencing more stress relative to high SES families. Chisholm interpreted these findings as suggesting that differences in resources and parental stress can affect the long-term course of institutionalization on children's functioning.
Few studies have specifically investigated the relationship between physical growth and other outcomes among institutionally reared children. However, Rutter et al. (1998) found that at the time of adoption, head circumference, height, and weight all significantly positively correlated with developmental quotients for previously institutionalized children. Although cognitive development and physical growth may be understood as different outcomes of the same risk factors (e.g., malnutrition due to a neglectful environment leads to disruptions in both physical and cognitive growth), there may also be important concurrent associations among these different outcomes. For instance, noninstitutionalized children who show delayed physical growth in infancy are at risk of concurrent impairments in cognitive development (Boddy et al., 2000) . A child's development and nutritional intake are interdependent; a developmentally compromised child who interacts less with a caregiver may subsequently receive less nourishment from the caregiver, resulting in poor physical growth (Puckering et al., 1995) . Developmental problems associated with poor nutritional intake, such as depression or cognitive deficits, may predispose the child to engage in less than optimal interactions, thus exacerbating the poor interactional quality between child and caregiver. A child who is lethargic as a result of poor nourishment may be less active in demanding food or engaging the parent and consequently may receive less of both emotional attention and nutrition. This argument suggests that physical growth delay may be associated with an increased risk of ongoing nutritional and/or social deprivation.
Given the nearly ubiquitous finding of delayed physical growth in institutionalized children, studies that examine the association between physical growth and specific psychosocial variables are warranted. An examination of patterns of concurrent developmental factors could provide an important contribution to understanding the ways in which a child's developmental trajectory is shaped by development itself as well as environmental factors.
In this study, we explored the patterns of associations between specific factors (age at abandonment, duration in orphanage, and physical growth) and psychosocial outcomes (developmental delays, disruptive behavior, and anxiety/affective symptoms). There are two aspects of this investigation that distinguish it from previous work: (1) we assessed specific psychiatric symptoms and (2) the information was collected on currently institutionalized children. These methods facilitate the examination of questions pertaining to how factors in the child's placement and growth history relate to the presence of specific psychiatric symptoms. Specifically, we asked (1) whether duration of institutionalization, age at abandonment, and physical growth delay are associated with an increased number of psychiatric symptoms and (2) whether duration of institutionalization, age at abandonment, and physical growth delay are associated differentially with disruptive behavior, anxiety/affective symptomatology, and developmental delays. We sought to describe the patterns of association between history and growth variables and different symptom clusters. This provides a first step in gaining greater specificity in understanding the breadth of mental health outcomes seen in institutionalized children.
METHOD

Participants
The sample consisted of 51 children currently residing in a staterun placement center in a medium-sized city in Romania. Data were collected on all children in the early childhood residential program of this placement center. Demographic information is presented in Table 1 .
Measures
Four staff educators from the institution were asked to complete questionnaires regarding the social and emotional development of the children in their care. In this orphanage, educators engage in programs designed to promote children's development, such as daily play groups, and are familiar with the children's daily behavior and functioning. Educators typically have some training in child development. A Romanian translator with a background in social work translated all questionnaire measures from English to Romanian.
Early Childhood . Child mental health was measured using the parent version of the Early Childhood Inventory-4 (Sprafkin and Gadow, 1996) , a 108-item questionnaire used to screen for symptoms associated with DSM-IV emotional and behavioral disorders based on the presence of various observable behaviors. The informant is asked to indicate how often the child displays each behavior using a 4-point scale, from never to very often. Sample items include "wets bed at night," "seems like he/she is in a trance," "seeks affection from most adults and even strangers," and "grabs things from other children." Items are divided into categories associated with DSM-IV diagnostic categories. Because the ECI-4 does not measure impairment or duration of symptoms, it does not provide diagnostic information. Twelve additional items provide information on developmental deficits (e.g., language, motor skills).
The ECI-4 can be scored categorically (symptom counts exceeding screening cutoffs are scored as present) or dimensionally (symptom severity). In the categorical model, symptoms rated as often or very often are identified as present and a cutoff level determined by DSM-IV criteria is used to determine whether a child demonstrates enough symptoms to meet screening cutoffs associated with a diagnosis. In the dimensional model, the symptom ratings for the items in each category are summed. The categorical scoring system is used for descriptive analyses, providing information on the prevalence of symptoms that exceed screening cutoffs for different diagnostic categories within this sample. The dimensional (symptom severity) scoring system is used in analyses examining patterns of associations between variables.
The ECI-4 has demonstrated adequate to strong concurrent validity with psychiatric symptoms (Gadow and Sprafkin, 1994; Sprafkin et al., 2002) and has previously been used cross-culturally with Eastern European children (Gadow et al., 2000) . It was selected for use with this sample based on its sensitivity to different psychiatric symptom clusters, previous use in Eastern European cultures, and the emphasis on readily observable behaviors.
Physical Measurements and Demographics. Measurements of each child's physical growth (including height, weight, and head circumference), birth date, and placement history were obtained from orphanage records.
RESULTS
Descriptive Statistics
Physical Development. Measurements of height, weight, and head circumference were transformed into standardized scores using head-circumference-for-age, weight-for-age, stature-for-age, and weight-for-stature growth curve equations (U.S. Centers for Disease Control and Prevention, 2000) . Corresponding percentile ranks were obtained. Separate growth equations were used for boys and girls. Means and quartiles of percentile ranks are presented in Table 2 . T tests were per- Child age 3 yr, 7 mo 23 mo to 6 yr, 1 mo Age at abandonment 13 mo Birth to 4 yr, 10 mo Duration in orphanage 2 yr, 6 mo 1 mo to 5 yr, 5 mo formed for each of the physical variables to examine gender differences. The results of these tests were not significant. Mental Health. The categorical scale of the ECI was used to determine the number of children who met screening cutoffs for symptoms of different psychiatric diagnoses. Screening cutoffs do not necessarily indicate that a child qualifies for a diagnosis. Rather, they indicate whether symptoms typical of a particular diagnosis are present. The term screening cutoff is used to indicate the presence of symptoms associated with a disorder. Overall, 96% of the children met screening cutoffs for at least one DSM-IV diagnostic category (as measured by the ECI-4). The median number of screening cutoffs exceeded per child was three (ranging as high as 10). The prevalence ratings are presented in Table 3 . Reactive attachment disorder screening cutoffs were met for nearly three-fourths of the children. Other frequent diagnostic categories included elimination problems (49.0%), attention-deficit/hyperactivity disorder inattentive (27.5%), oppositional defiant disorder (23.5%), and feeding problems (13.7%).
Associations Among Psychiatric Symptoms, History, and Growth Factors
In further analyses, symptom severity was calculated by summing the severity scores for items within each diagnostic category. Two additional ECI-4 scores were calculated: total symptom severity (ECI-Total), created by summing ratings for all items, and developmental scale, created by summing ratings for 12 additional developmental skills questions included in the ECI-4. One variable, separation anxiety, was dropped from analysis due to references to parents that could potentially be ambiguous with this population. In addition, one item, starts fires, was dropped from conduct disorder due to missing data points and a lack of variability in responses. All mental health and risk factor variables were examined for normality, and transformations were performed as necessary to correct for skew. Table 4 presents Pearson correlations between duration of institutionalization, age at abandonment, and physical growth. Age at abandonment and duration of institutionalization were significantly correlated (r = −0.595, p < .01). No other associations reached significance. As expected, physical growth variables correlated highly with each other.
Correlations among duration of institutionalization, age at abandonment, and physical growth with psychiatric symptoms are presented in Table 3 . Age at abandonment showed no significant relationship to psychiatric symptoms. Duration of institutionalization significantly correlated with the ECI-Total score as well as feeding problems, depressive symptoms, dysthymic symptoms, posttraumatic stress symptoms, and generalized anxiety symptoms. Physical stature was significantly negatively correlated with symptoms of almost all the mental health disorders (Table 3) .
To ascertain whether the association between duration in orphanage and psychiatric symptoms was accounted for by physical stature, partial correlations were calculated covarying stature. The pattern of associations between duration in institution and symptoms of the various ECI-4 disorders was similar, although correlations between duration in orphanage and the two variables of ECI-Total and feeding problems were no longer significant. The pattern of correlations between physical stature and mental health symptoms did not change significantly when variance associated with duration of institutionalization was partialed out.
Prediction of Specific Psychiatric Symptom Clusters by History and Growth Variables
To examine whether specific psychiatric symptom clusters associated differentially with different patterns of history and growth (age at abandonment, duration of institutionalization, and physical size), several sequential multiple regressions were performed. First, mental health diagnostic scales were aggregated into theoretically related categories: disruptive behavior, anxiety/affective symptomatology, and disorders of development. Scales that did not clearly fit theoretically within these specified diagnostic clusters (e.g., reactive attachment disorder or feeding problems) were excluded. Convergent validity was assessed through an examination of correlations of items within each category, and one diagnostic scale was dropped from further analyses due to poor correlation with other variables in the category. Table 5 presents the diagnostic scales included in each category. Scores of items that contribute to diagnostic scales within each category were then summed, and the resulting variables were used in the following regression analyses.
Disruptive Behavior, Anxiety/Affective Symptomatology, and Developmental Delays
Three separate sequential multiple regression analyses were performed, regressing the history and growth variables (duration in orphanage, age at abandonment, and physical stature) on disruptive behavior, anxiety/affective symptoms, and developmental delays. Duration in orphanage was entered first because it is theoretically strongly linked to developmental outcomes, including physical size. Age at abandonment and physical stature were then entered sequentially.
The full model for anxiety/affective symptoms was significant (F 3,47 = 6.49, p < .01 ). An inspection of the R 2 change scores showed that physical stature, but not age at abandonment, significantly added to the significance of the model (F 3,47 = 8.002, p < .01). β values indicated that both duration in institution and physical stature were significantly associated with the dependent variable anxiety/affective symptoms in the final model, with higher levels of anxiety/affective symptoms associated with longer institutionalization and smaller physical stature (Table 6 ). After physical stature was entered, the full regression model for developmental delays was also significant (F 3,47 = 5.603, p < .01). An inspection of the β weights shows that physical stature alone was significantly associated with developmental delays. Smaller physical stature was associated with greater developmental delays. Similarly, the full model for disruptive behavior was significant (F 3,47 = 2.832, p < .05). Physical stature alone accounted significantly for the variance in the dependent variable. An inspection of the β values indicates that larger physical stature was related to higher levels of disruptive behavior.
DISCUSSION
Results support previous research suggesting that children in Romanian orphanage care demonstrate severe deficits in physical and emotional development and in mental health (Fisher et al., 1997; Gunnar, 2000; Johnson, 2000; Miller et al., 1995; Rutter et al., 1998; Sweeney and Bascom, 1995) . Nearly all the children in this sample exhibited at least one area of concern in their mental health, and the majority of children had problems in several domains. The most frequent symptoms were those associated with reactive attachment disorder; elimination problems; attentiondeficit/hyperactive disorder, impulsive type; and oppositional defiance. Children were also physically small, with the average percentile ranks for stature and weight being the sixth and third, respectively.
These results are particularly noteworthy because they suggest that, despite recent changes in orphanage care, institutionalization continues to have a profound impact on children's development. These children entered orphanage care in 1994 or later, at least 4 years after the fall of Ceacescu and subsequent international pressure and domestic initiatives to improve institutional care. Thus, current results cannot be explained by Ceacescu era neglect. In addition, these findings suggest that the children who are currently being moved toward alternative family-environment place- ments are particularly at risk and will require intervention services.
History and Physical Growth Factors
As expected, duration of institutionalization and physical growth were both associated with psychiatric symptoms. Children who had been reared for a longer duration in the institution or who were of smaller physical stature scored higher in terms of overall severity of psychiatric symptoms. Physical growth and duration of institutionalization have been robustly linked in the literature and showed a modest, although insignificant, negative correlation within this sample. However, although these two factors are related, they do not appear to be redundant.
In regression analyses exploring the contributions of the different history and growth factors, physical stature consistently was associated with mental health symptomatology even after duration of institutionalization was taken into account. Specifically, anxiety/affective symptoms, developmental delays, and disruptive behavior were all associated with the physical size of the child, even after variance associated with duration of institutionalization was removed. Thus, physical size appears to be strongly associated with a range of mental health problems in institutionalized children. Interestingly, although smaller physical size was related to greater anxiety/affective symptoms and developmental delays, it was inversely related to disruptive behavior, suggesting that children of larger physical size showed greater disruptive behavior and fewer anxiety/affective symptoms. This suggests that the potential mechanisms linking physical size to these outcomes should be considered separately.
Physical size may be related to anxiety/affective symptoms and development delays in a variety of ways. One possibility is that size is a marker of the effects of some other factor, such as the degree of neglect experienced by the child, an underlying physiological abnormality, or severe malnutrition. Alternatively, anxiety/affective symptoms and developmental delays, such as depression or feeding disorders, may be associated with poor nutritional intake. Children who are depressed and/or developmentally delayed may be less likely to incur the favor or attention of a caregiver (especially in an institutional setting) and may suffer both emotionally and nutritionally as a result. This is consistent with the argument of Puckering et al. (1995) that poor physical growth may reflect poor nutritional intake, which results in part from impoverished interaction between caregiver and infants in which an infant with depression may not provide cues for engagement and feeding.
It is also possible that smaller physical size places children at risk of a variety of negative environmental experiences that could contribute to the development of anxiety/affective symptoms and developmental delays. Smaller children are likely to be at a physical disadvantage among their peers and may experience higher levels of stress as a result. Institutions are characterized by poor adult supervision, and peer traumatization may be prevalent. This chronic stress may, in turn, result in greater emotional and developmental disruptions. Additional research examining longitudinal change, response of physical growth to intervention, and underlying physiological systems is necessary to better explicate potential mechanisms relating physical size to anxiety/affective symptoms and developmental delays.
In contrast to the results for small stature, larger physical size was related to greater disruptive behavior and fewer anxiety/affective symptoms. The association between size and disruptive behavior may be explained in several ways. Larger children may exhibit higher levels of aggression because they are able to use physical size to their advantage in establishing themselves in the hierarchy of their peer group. More aggressive children may also benefit from accessing food that belongs to other children. Additionally, disruptive behavior is likely to garner attention from adults, which may diminish the experience of neglect. These bidirectional influences (larger size leading to increased engagement in bullying, and bullying leading to more food and attention) may operate simultaneously, giving relatively larger children an advantage over smaller children.
In considering these results, it is important to acknowledge that larger stature for age is relative within the sample under investigation; in fact, the Z score mean of stature for age was 1.6 standard deviations below the mean. Thus, it is possible that disruptive behavior may also simply represent typical orphanagereared child behavior in the absence of severe physical delays.
In light of the higher rates of anxiety/affective symptoms and developmental delays seen in smaller children, children's disruptive behavior may be viewed as a protective factor within the institutional setting. Although high levels of aggression may be maladaptive in the community, within the institutional setting, this may actually function as a highly adaptive behavior. Children's bullying may serve as a protective factor against anxiety and affective symptoms, both by helping them to access more attention and resources and by diminishing the likelihood of peer victimization.
This possibility is consistent with recent work by Smyke et al. (2002) , who noted an inverted U pattern of aggression within young children in the institution, with children demonstrating either very high or very low levels of aggression. This pattern was in contrast to children raised in families who displayed moderate levels of aggression. They concluded that aggression may serve a unique role within an institutional setting (Smyke et al., 2002) . Taken together, these findings point toward the importance of exploring different etiologies of different disorders, and the potential for some symptoms to be indicative of resilience within the institutional context.
Age at Abandonment
Counter to our expectations, age at abandonment was not significantly associated with any of the mental health disorders. Although age at abandonment and duration of institutionalization were significantly correlated, psychiatric symptomatology was more strongly associated with duration of institutionalization. Within this sample, age at abandonment varied widely, from birth to 64 months. We had expected greater symptom severity in children who were abandoned earlier and thus had experienced deprivation during periods of critical importance to brain development. It is possible, however, that children who were abandoned at a older age were abandoned because they demonstrated problems in their development, although children abandoned in their infancy were more likely to be abandoned for reasons unrelated to their own development. In this case, the negative effects of early abandonment would be masked in the correlation that included children abandoned at a older age due to developmental problems. Alternatively, it is also possible that children abandoned later also experienced severe early deprivation. Families who abandon children in Romania are likely to do so as a result of severe financial or emotional stressors, and these factors may lead to adverse circumstances for children even before abandonment.
Limitations
This study provides a first step in understanding how different patterns of history and growth factors are differentially associated with diverse mental health outcomes in institutionalized children. However, additional research is needed to replicate these findings and to investigate potential underlying mechanisms that explain the differential association of symptom clusters with profiles of history and growth variables.
Although our data provide important preliminary information about distinct factors and their associations with psychiatric symptoms in institutionalized children, several methodological limitations must be considered. First, the measures in this study were designed for and validated on children from the United States. In addition, the ECI-4 categories are premised on a Western diagnostic system (DSM-IV), which may raise concerns regarding cross-cultural validity. In addition, although the ECI-4 has shown adequate criterion validity with some diagnoses in a comparison with chart diagnoses, further research on the validity of this tool in comparison with diagnostic interviews is needed before conclusions can be drawn about the prevalence of disorders in this sample (Sprafkin et al., 2002) . Finally, anthropomorphic measurements were converted to standardized scores based on a U.S. sample. Currently, there are no growth curves available that have been validated on a Romanian population. Although using growth curves that are not validated in this population would not affect relative scores among the sample, it may affect percentile ranks.
Because the study is cross-sectional, it is impossible to draw conclusions about the causal relationship between orphanage rearing and mental health symptoms. Although past research suggests that severe neglect experienced by children in institutions leads to severe developmental disruptions, other factors may also contribute. For instance, the same financial and parental factors that place children at greater risk of abandonment may also increase a child's risk of prenatal exposure to toxins or malnourishment. Children who are abandoned at a later age may have experienced extreme poverty, malnourishment, physical illness, or abuse during their early years. The presence of these factors and their impact on children's emotional and physical development are unknown. Additional longitudinal studies of child development might provide insight into the particular effects of institutionalization. However, given ethical concerns about keeping children in a neglectful environment, such questions about the impact of social environment on the development of institutionalized children might be best addressed via intervention studies that examine the positive changes in development associated with appropriate stimulation and care.
Although sampling the population of an orphanage provides information on currently institutionalized children, it also creates some problems. The range of ages and abandonment history is very wide in the sample, making it difficult to draw conclusions about a particular developmental age or placement history. In addition, because these children are by definition without parents, information about early history and parental characteristics (such as physical height) are missing.
Finally, although this study provides preliminary support for the idea that different factors are associated with different types of psychopathology, the categories of psychopathology examined in this study are conceptually broad. In addition, the ECI-4 does not provide diagnoses. Studies that include diagnostic interviews that yield specific diagnoses would allow more clear conclusions to be drawn about the specific pathways and mechanisms linking institutionalization to mental health outcomes.
Clinical Implications
Overall, these data suggest that children raised in institutions are at risk of a variety of disorders. Although children who show fewer physical growth impairments may be protected from adverse anxiety/affective symptoms and developmental delays, they also appear to be at greater risk of disruptive behavior. It is possible that disruptive behavior is adaptive within the context of an institution, but these same behaviors may be detrimental to a child's experiences in other settings (e.g., foster care). As children move into alternative forms of care, service providers must be prepared to address their emotional, developmental, and behavioral needs.
Although Romania is currently moving toward a child protection policy that prioritizes placing children in family settings, many of the children currently in the institutions continue to show disruptions in their development. These children are likely to require special services. Traditional U.S. foster care has frequently proven to be overwhelmed by severely troubled children, despite the best intentions and efforts of foster families. The mismatch of child needs and the services offered could lead to a situation in which the foster home environment is unable to contain and stabilize the child, thus leading to multiple placement disruptions and a compounding of a child's attachment problems (Fisher et al., 1999) . Romanian foster care may well face the same challenges as it attempts to accommodate institutionalized children. Without adequate preparation, training, and support, foster parents may become frustrated and children may experience failed relationships.
In the past 5 years, Romania has achieved tremendous progress in decreasing the number of children entering institutions. In addition, they have begun to deinstitutionalize children who have already been placed in institutions. As deinstitutionalization efforts expand, interventions will need to accommodate children with extremely demanding physical, social, and emotional needs. Successful deinstitutionalization will require careful assessment of children's needs, development of culturally consistent interventions that are appropriate to these needs, and an integration of child health research and social policy. As children move out of institutions, there may be an unprecedented opportunity to study not only the effects of neglect but also the potential for reversing effects of early deprivation.
